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MITRRAL RESOURCES OF TEE CARPATHITANS -

Meomber of the AcsBesy i L

A. gxemsmvofmmthm

T¢ we look at the mep of Eastern Bwrope, it will not be diffiocult to

abpervo the main orographical elements; iie Carpathian rifgoe, ocurving to
the northecst, and the level aves with its many rivers flowing into the
great Ruosian lowlends. On tho south, tho Carpathian Mcuntaing, approx-
imately 2,500 moters kigh, fall sbruptly on the lowland side, but on the -
rorth, west of the fan, tboy aro grodually transformed 4nto & hilly ares

. with giite pioturesque regions neer Erskow. All this orographical SN
strnoturo 48 conpeoted with tho country's past amd its goologicel history . i
up to tho ccmperetively recont momant vhen the Carpathian peaks began =
to emeYgs.

The soo aften subtmerged_ the South Russian lowlerda. Sed imonts,
with tbe Silurian and Dovonian poricd and ending with the
Cretacaous sl Tertiery jeriods, were 1laid by vurious formatiors here
on a grenite platform which hed solidified in the Pre-Cembrein poriod; y
these: strata were smooth except for folds of the old Sudoten momntains, -
rrastionlly destroyed by subgoquont goologlical phenomsna, where the .
Carpethians now riee.

At the Pegiming of the Tertiary pericd, o shallow soa beat against
this mountair berrier in the oast apd the Hungarisn mounteins in the
wost; mountedn ridges vore crushed, semistones end tholr congloparatas
were dopositod, salt and other sclublo compouria from limestone or
1gneovus rooks were extracted.

mwﬂnmﬂnrﬂamigomandmbegsmnsofthemmwio&,
during the greet mownt. in-building process, the Hungarian mountains thrust out
mmmtwmtmmdmmafmmaamdm
Pnesia. o Wolo Dungerien maseif esttled, with the Carputhian peaks omerging
around 1t. The ses durst into iko lovlands, and along the gouthern edge of tha
Carpathians e chain of volcanoep srupted either under water or oo iw &wxraco
grmtrnaimdd.the old Bwngarien metrix.
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Thua the Carpsthian Alps ring became jJust ome link in the colossal
chedn stretching from below the Atlantic Ooea:a at Porh@al o Indoehina, .
7 iookiag week spots In the earth’s Ciugl.wviis . .

The Carpathicr folds overran theo lowlaxds and, whore they met tho
muntaine of sontemporary Yobruja, 'hhoymdn a shaz@ tumto the west,
forming the contours of Rueania.’

The Tertiexy cea split into lakes which became sballow; thick strata
of rock sall were mrecipeted from natiomsl sali deposits, huried under

layors of silt o clay.

. nmmasve@tatimmthave flourishsd on tho shorss of theseo
bagins, and obvioualy, tho eccumnistions of brown coel encountersd in so
neny plases 3n Galicia are comected with this vegotation. Research
voricoxr's are sttempting alsc to comnoot with it the accumulations of
vetroleun which somo geologists bollevo wore produced by the action of
selt aclutions on decomposed fegetation. .

Such ig the geological past of this country, end with it ave
comeoted tho contemporary geclogical structure ami ita mineral resourcos. |

B. The Veotern Carpathiens (Polizh Torritery)

T4 was pot without reason vhat, Por mdiny years, tho boxders of three
states wot ot Erakow, the ancient Polish conter, betweon Ausiria, Polend
i Czechoslovakis; hore on the P&P e camplicated notworlk of railvays
catohos the oYe; hore the greatesu density of populstion is shown by the
census, It is not without roason thet battles have boen waged for G
possession of every foot of this soil epd that this historic een'lzr,
Krakow, arocse. ,

In the corpleox tectonic amd 3eological struwotwro of the vegion,
natxe stored up groat resources in this yery regions mo square kilamoter
oconld or should be givem up or takon avay without sexrious caloulation of
the minerel resources consealed umlor its surface. Coal bods end white
or reddish marble, accumilations of rich iron ore, zinc and lead, vast
world ewpplics of salt in Wisliegka end Bochnia, sulfur, fire clay,
mineral watexr-ihis is a brief sunmary oc? “tho chief minsral woalth.

Qlancing omthonatofmimalmsmmes, oneinvolnntozilymhsn
o ocomperison with tho innay southorn slopes of this same Cerpatbien . .
renge vhere, in the Miccemo poriod, molton mpgnas boiled, volcanoes -
mgodomwmvmmim,mhaavymm.smmnated. .

Mmﬁemﬂoﬂdﬁmﬂm {Bungary) 'begiminssof A
lwopean oro wines are to be found, rich accumulations of geld, ailver, s
2ino anl lved; But these riches had 1o contact with the outer curve of
the Cexpathians, and the hou wators fram the dopths éid not oub iato
the seldimentary rock deposit anywhere on the nortbeast slopes.  The
depthn of earth ylolded fov of iho olsments of ite resmurves; as in
the western Alpe, orogenic procosses contributed }ittle mireral . -
malthtotheu!opesofcelicmmmhoﬂm

!onvar,wlmmnuttleaboutthecomtﬂoeml‘mpe whemauch
oconsideradls scoumulations of rock salt oxtorded for so many hundred i
Klomyters, Just a8 may Mo seen in Galicia, the western regions of

the Tkmine, ard Bukovina. Daposists of this mineral extend in a
continnous airip. In the old Kalusz selt vorking, relice of stons tools
hnvahonfounl,mvﬁngtmcaal*maxtmctedominthomhimnc
epocn, the Stome Age.

< The huge VWioltlczka mining opurafiona‘ bogan mot lotor:than the .'Ll'i‘.h
Contury, aﬁ.infba;GthCent\u'y, a8 & bounty on the tey of his coronstion,

s
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Stefmn Batory gave the nobles a right to free salt and metal mining, where-
by the country's mining industry wes @reatly increased. In the course of
conturios salt wms oxtractod in.enormous.quentities, but. the method .of
boiling both natural and artiﬂcial rinos wes generally appiied.

Recently, the chisf salt mining cperations have been concentrated on
. the femoug ¥ieisozka . minos vhoro extraction emounts to 100,000 tons per
yoar.

Wioliculx 18, in fact, one cf the grestsat curiceities of the whole
region ani ‘a description of its mystarious boauty has long been included
in toxthooks aml popular publications: 16 underground lakes, mommsnts
made of ocalt, two chapely a ballroom, etc. But ite only interest does not
1%e in thio, but in its really encamcus accumilavions of sali mined to a
dopth of 300 metors from e nurber of indeponiont horizons.

Magnificent crystals of common salt may sometimes be scom in rook
salt cavitles; s group of orystals from cubes with 20-centimster édges is
mreserved in. the Nationn) Musoum st Vienma. Perfeotly clear masses of
golid salt often attain a size of sovoral cubic fest, and are sometires
8o transperent es water.

Other mining was carried on here in western Carpathians on an
equal footing with salt: sulfur, a amall guantity of petroleum, ozogorite
apd coal, pent erd, on the borders of the South S1lesian <“oothills,
gino amd ore.

C. The Eustern Carpathians (Western Region of the Ukraine)

The romarkeble contral part of the Uarpathians, ohiefly orcupied by oux . ' © . - i»
Ukrainian S8R, stretohes betwoen the coursun of the San and, apmximtoly, o 3
the Prut Rivers.

The .prinuipal minsrel depeslits of these regions aro mainly loocated in
the southern seotion of the texritory. In tais locality there arc huge
petroloun and gas deposits as woll os rock salt amd potassium saits. Wido
strotohon are ocoupied by phosphorito bede and doposits of brown and, O
mobabl,, ofthdrd coal. Finally, depoststs of bituminous sha.lo, dron pre,
end wvalusble constructiorn material are concentrated haro.

Tt must bt arsumed that the omast rook of thenuss:lan territory of the ' ;
C. rpothiona-~-chert, quartzitos amd crystsllized ryocks--were concontruted Ly

hera; amng the mIneTal rOSOWYCos, internsting isanganose, graphite and - .

ofthew idvewe). deposits aro cormectod (in tha Chivehin Mountaing) with them.

- Potessiutt and verious other palts, deposits of fucl ghis ami purhaps
‘of rare geass, anmd possibly, potroloum doposlis meke the region within tho
boxders of the Eastern Carpathisns one of exiraoriinary interest from a
mractical stanipoint; but from tho scientific viewpoint alcon, w shall not
£4nl any otler region cn the whole globe so oxtraord.inarily valuable.

Yho woalth of coal and, probably, of petroleum resources hore is )
eapecislly valuable: there is a vhole great brwn coal distriot (ma:mopol), '
10,000 square kilometers. in area, with roserves of approximatosy ome ERT
billion tomo; apparently, in the depths of L'vov itself thero 1fe hidden
even worve magnificent soal ropswves which have ag yot oaly boen divined
Yy goologists in vast areas, vrut vhich are, unfortunately, very deeply
hidden.

Thare axe still more remurkable petroleum reserves. Traces of
potzolout in tho Carpathians have long boen kmown, but the oil fielidse
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thengolvos A1l not came to 1ight witil leter, at the ol '

B P f : '
ocontury. Seperaete outoroppings of oil'in 'th_é Cmyathmouppmgﬁlmgt ; T e
-ovexyuhare; potroloum often oozed oul on tho Banks and courses of rivers, R
Betroleun extrastion in Galiofa in wooent yoars (1938) 444 ot emoet. =
8 half millfon tons, althiough in 19.0 1t amounted to 1} mil1tom.

mwommoofsaamthec:mthmnsisotemm B
;\ﬁ” geas0 ez ocure cm;t:ga v:;l:  Jote:loun doposiats, ent they n’iﬁ”ﬁmm‘t '
only cirve of tho Carpathiang
centrel regions of Semigradiye. vut in its .

_ Ozoverite (minerel wax) deposiic have an enormoug '
valup, ite extrent:
mmmmummmmm Thare 18 no daubt that te
of ozooerite £s assured by ilo cormootion with the suocecs of the

Tosources in the UWireine region 1s tablo salt
mn,uushnminmtoma!’sprm :
also in & sries of beds, borderiny alwost all the Carpathisng, a%a::fng
with the ealt dsgonits in the dopths of Galicta, as

farthor along Do southerd ourve of Rumenta. '

; the territory c' West Ukraine, about 30 o A0 usanl'
Bona’ of anlt 2vo excracted anmun’.y; potassium ;alta aro o eaps:zuy
g&t mhrhrmo in these regicx; overy yoar about oo million toms (1938)

extrgo ol extraction 1s .nareasing every year. Those 0alts ars of
aroat econcmto iﬁ'mmame for th vhole south of Russia, for without '
then o ocuntyy's agriculture ounot be sucesafully demolopel.

As in other dapoe’:s, tho potassium salts represented =
selt-bearing stwaa, 1. 6., they are the last dspoatts of shallow basing
Theoe galts of a 349 ent chemical corprsition,
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During recent years impoytant deposits of mangansse ore have bean

“noted; tho cccurrence of einc aud lead ores (on the Rumanian border)

has been pointed out. %nnectdvitbthosomimralmmroeemother
ninersl bodies as well: iron ore, phosphorite, bentonite, building
gtome, marble, keolin, gypeum, graphits, ets.

Itinin‘hemstinstomauthatfrmﬂnlomtothonthcantm
fins marblol limestone was transported to Elev frem the Carpathian rloyes.
mmmralcmtalmalwbmushtmmmneofﬂw
Dnesty and the Doeper.

Tt ahould mot be Forgotten that here tus old north and eouth routes
mﬂmﬂnmtﬁcwmm&a,mthamedeMMOebyw,
ghorve of the Black Sea and Tavrida to the cold ehores of Scamdinavia,

D. Bukovina (Southoast Carpethiens)

Finelly, we shov 4 dovote a fow Livmsto tho mrkablybewtmu :
Bouth Carpathian Muntains. Bere in a setting of turbulent vivwers,
maTvelons beech ferasts (the neome Bukovina i derived from “buk,"
besch) the desep carw of the Carpathian iAngs 1o revealed amd d1fferent
varietion of crystallized shale mold the shores of pilotaresiue velleys and
gorges of countless rivera.

Inntde these highly orumpled and ancient strata, conglomsrations of
hoavy rstals axo encoumtedwd and various metsl deposits containing lead, .
coyppex, zmuﬂmnﬂmﬁhtmﬂaw&h,mﬂeﬂmmg\
footlille past Kerlibeba. This little, inat corner of Bukovina asa.ite

"~ a botter futwre; it 1a little kmovn amd weite for axplorers.

Horve, many years ago, Ibegmnu?mn‘of&hoﬂumthm,

21though 30 yeexrs have elapsed sinve then, I learned to lovo that boautn’uJ. :

oountxry exd bogan to stuly its minerals Here near Marermmes, I
oollected beautifu) orystal on the banks of the Biret end the Zlato- "
Maotriten. I visited the mines vhere salt wes extracted. Iucqnired'=
afdrknawldeaofmunaomupoeiuhthnmmarw,',‘
Chernévite end collen‘ed various minervie.

Tt shonld be stated thet this 1ittle vestern corner of Bukovina has

Dany intications of verious mineral resoucces, anf. elthough they are .
only isolated Lfragmentary imdications of a minezalogical natuve, they

doubtless arouse gxwat interest. They are discoveries of gold, s.uver,_. ,‘,Tl.

meroury, chrome, arcenic, zinc, and lsal. In olose commections with

these heavy metals enlfur pyrite deposits were Icmﬂ,whiohwomnoent’ly’.; :

oxtracted ot Fuoiul-Moldovey aml burned to obtain sulfuric acid.

1oag 0go thin axtwamly rich Tegion of Bubvine attreoted the attentin E

of mining 2ramoters, amd in 1835 the famous geologist, Eotta very
properly stated that this little southvest ecrmor of Bultovios might '
in’ the fufure decomo omoftboriohoatngimnotw“ifm
were openad and vatervays wexe uhiliced. ;

Tearly 100:;yem . have pasesd sinoe then, but this reglon is ctill 1ittis

stulied by goclogiste ani gecchemistn.  Before us lfes a vast historical
task--30 oonvert this beantiful ol4 Russian land into imdvstriel and
cultivated regions.

E. MNinerol Sjriugs of the Carpathisns ‘
Tho nineral resources of the country inclule tonly 50134 rocik and
heavy x:etels,’hut alsc vaters oscaping fyom the &apths of tho earth
-5- g I;
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anl bringing o the surface metals, unknovn until recently, and salts,
vz compounds of rodiwm and 1ts decomposition products. . Hot mineral eprings. ...
. ««thoge carriers of mysterious mepdicinal properties--ccnstitute s great
national wealth in the cowntry, axd without membioning them, 1t is
impossiblo to talk sdbout the minsral resources of the rogion.

But the great ourws of the Osrpathians 414 not give us rich mineral
springs; thelr mighty fclds 414 not break the dsep surfacs of the
Rusgien lowlamie. Iike heavy waves of etone, thoy rerely rolled
egatost its granite fastness. While the - mltenmuawmﬁoﬂve
inside this grenite owrve, kot springy’ ‘Gut of the depths, gas-
fommnmdmmgimmff planss in the restless ring . :
amwﬁmmmu;mmmvormmm vas celmsr and
mwhmsh@:ﬂoamdwmwmeolwamhuw o ;
the great muofuammm :

thmt,wmmcmmakaMont‘bom R
the Suleten, do vo mwe rare, indsvidual hot springs with

the typlonl pmoperties of deop water. B\whmtbowingodthawn-
heam bealith end climatic rTesort, Zahopane, on the frothilla of the

ég

But even 1f Gelicie 1990&136”91391; springs, she 18 yich in
spings of anothor type with other olomente and of amother origin.
Watews civculating ulerground ore irovitebly enviched by those ccmpounis
vhiolh wo mentionsd ebove; culfates, forrous aalts, sulfur ~xidation :
mﬂ.mts,mmmbumwtbm--thsmthm
blanket dsposit of the earth's surfade is worked over by the umler-
srouvnd watera, dissolved, recrystallized anl mrecipitated anew, ov .
mwmmmmrmauuommm

Thus, mmsmcmmwimcwmmm :
4n an almost confinuous aterip extending slong the main mountain ridgo.
mwmmnonmuummmmmmm,mm
therefore rsdicinal; others; like Szczawnioa aml Krynica in the
mvdmdtmnmmmmmbqsm,mmsmmst
mMmmdtbmmmﬂthQomtform
. surative properties of thair olimmte.

winmhummminm MQueu.Lattemieu SR
should B oalied to the beautiful bealth repart Vatra Dormei, vau-knmm B
E 11'.501&%. Hore, high in the mountaing, 0lose to the Rumanian = ::®’i .

; 6014 ivon oprings iesvg forth, in whieh & sligit radin- T e

uuv,mmmeumﬂmmtmﬁew,mmawm P

F. Jouslualons

e have tried to drav a picture of the mineral r1esources of the
Carpathionn in Wrief outline. ln many places, these Tesources atill
110 hidden in the bowels of the sartd amd swait exploitaion. Mining *
opsrations anl their yresent conditiona are far from equal to thege .. .. iin i
uma,mrmnfwmwmmtzmummmmm
'noontyecrsmtmuiﬂemsofmmt\n’a.mmatamlwe.'

, mmm-ammblomrm -at1ll avait their
d1sooverers, lovers of . . beauties of matwi. They evalt gsologists
mam:.ﬂomuumvhoviuamtemnotnnmhm
Wommwmintoamuthamm

mmmmmmumim,mmof
beato works in Polish, Russian apd Crech cxcsvés 10,000 bocks. In .
genaral, the Corpathien region must be oonsidered a Luropesn region %
vhich 1s the su’o.bot of apecial shne comnected with pmeyocting for
.‘.6_‘
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yotroloum and coal. Much loss atudy has been devoted to the imer ssotion
of the Carpathian curve in the territory of the old Austria end Rumanis, _
vmwmmmmmmmunmhm. ' T

. We must, howpw, state that not only have ths basio pwoblems of
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